EXPERIMENTAL
The following cultures were used: Staphylococcus aureus (Knight's strain) obtained through the courtesy of W. W. Umbreit, University of Wisconsin; a staphylococcus, which gave the conventional reactions for Staphylococcus aureus, freshly isolated from a boil; two yellow staphylococci, giving the conventional tests for Staphylococcus flavus, which grew on a synthetic medium with ammonium salts as the sole source of nitrogen.
Medium I, based on that suggested by West and Wilson (1939) One drop of a 24-hour meat infusion culture was inoculated into each of 5 tubes containing 10 ml. each of the above media (I and II). After 24 hours incubation at 37TC. the tubes were inoculated into 5 1. lots of the media in 12-liter round bottom flasks. In Medium I, after 4-5 days incubation at 3700., 4-4.5 grams of cell paste (Staphylococcus aureus) were recovered by means of a Sharples centrifuge. In the synthetic medium (II) the growth of Staphylococcus flavus was relatively poor, about one gram of cells being recovered from each 5 1. culture.
To obtain cell extracts for riboflavin tests, the cell paste obtained from each flask of staphylococcus growth was shaken vigorously with 100 ml. of 70 per cent acetone. After standing overnight, the cell debris was filtered off, the solution evaporated to dryness on a steam bath and the residue taken up in 50 ml. of water.
The method of biological testing used was that of Snell and Strong (1939b) . Medium III, which was used for this purpose, To show that the staphylococcus medium (I) was riboflavinfree,. the casein hydrolysate in 1oX strength was tested biologically in medium III. The dried salts, glucose, cysteine and "factors" of medium I were finely ground and extracted, in the same manner as the cell paste, and also tested biologically. Since there was a possibility that such a large concentration of amino seids or salts would be inhibitory, similar sets of tubes were tested with the addition of 1 gamma of riboflavin per 10 ml. The results of these.various tests are given in table 1. It will be noted that the extracts of staphylococcus cells supplemented the riboflavin-free medium -for the growth of the lactobacillus quite as well as did riboflavin when added at the rate of one gamma per 10 ml. of culture. The staphylococcus cell extracts were tested in various amounts, all with positive results. In the case of Staphylococcus aureus, the minimum amount of cell extract tested represented the amount obtained from 50 ml. of the original staphylococcus culture in medium I. In the case of Staphylococcus flavus grown on synthetic medium II, in which the growth was much less abundant, the minimum amount of cell extract tested was that obtained from 100 ml. of the original culture.
The staphylococcus extracts showed blue fluorescence when exposed to ultraviolet light. For additional chemical evidence that riboflavin was actually produced, 10 ml. of the aqueous solution was made alkaline with 1 ml. of 70 per cent NaOH and exposed to strong sunlight for 30 minutes. The irradiated solution was acidified with 0.5 ml. of concentrated HCl and shaken with chloroform. The chloroform extracts showed the characteristic yellow-green fluorescence of lumiflavin.
SUMMARY
Staphylococci, when grown on a medium free from riboflavin, synthesize a fluorescent substance which seems to be riboflavin, as shown by the lumiflavin test and the lactobacillus growth test. This is true of Staphylococcus aureus when grown in a relatively simple non-synthetic medium, and also of Staphylococcus flavus when grown in a synthetic medium containing only glucose and inorganic salts.
